Synthesis of smart G-Au@Pt hybrids 1 mL of an aqueous 10 mM HAuCl 4 solution was added to GO suspension (30 mL, 0.033 mg/mL) at boiling point (= reaction temperature for all NP preparation steps) under vigorous magnetic stirring, then the mixture was reduced by citrate solution (3.5 mL, 10 mM). After 0.5 h, silver nitrate solution (1 mL, 10 mM) was added to the stirred solution dropwise, and, subsequently citrate solution (2 mL, 10 mM) was added. After 1 hour, K 2 PtCl 6 solution (1 mL, 10 mM) was added and a dark mauve colloid was obtained 3 h later. After cooling down to room temperature, the product was centrifuged and washed with water several times and the finally concentration was 1 mg/mL. DexPNI-SH was synthesized by a RAFT polymerization process as our previous reports.
Reduction of 4-nitrophenol catalyzed by smart G-Au@Pt hybrids
To avoid the delay caused by the competitive and prior reaction between the dissolved oxygen and NaBH 4 , in the standard quartz cuvette with a 1 cm path length, NaBH 4 (2.5 mL, 10 mM) and 4-nitrophenol (250 μL, 1 mM) solution were first taken at different temperatures. Then, DexPNI-SH-f-G-Au@Pt hybrids (250 μL, 3.3 mg/mL) was added to this solution. Immediately after the addition of smart G-Au@Pt hybrids, UV spectra of the mixture were recorded with a UV-vis spectrometer. Note that, about 3 seconds delay is neglected for the necessary response time of UV-vis spectrum measurements. The kinetic study of the reaction was performed by measuring the change in intensity of the absorbance at 400 nm with time. The spectra were recorded every 0.5 minutes. Control experiments showed that no reduction occurred without smart G-Au@Pt hybrids. And G-Au@Pt, DexPNI-SH-f-G-Au hybrids, DexPNI-SH-f-G-Pt hybrids and DexPNI-SH-f-G-Au and G-Pt mixture as catalyst has performance at same concentration at 25 °C.
Characterizations：
The G-Au@Pt and smart G-Au@Pt hybrids were characterized by high resolution transmission electron microscopy (HRTEM) (Philips Tecnai G2 F20), scanning electron microscope (SEM) (Hitachi S-4800), X-ray photoelectron spectroscopy (XPS) (Perkin-Elmer, PHI 1600 spectrometer), and Raman spectroscopy (NTEGRA Spectra). UV-vis absorbance spectra were taken on a Unico 2802 UV-vis spectrometer with temperature controller, which is a circulating water baths linked to the equipment, and the solutions were allowed to stand for 15 min at each desired constant temperature. and 25 °C
